The washing compartment
is constructed from two roundbottom, stainless steel dairy sinks-one for the lid (1) and one for the water-holding tank (2). The sinks are hinged at the back by a piano hinge, and held together at the front with two vice-grip pliers when the machine is in operation. Our sinks are 35.6 cm deep x 7 1.2 cm long1 (14 x 24 inches), but larger sizes are available. They were purchased from a major mail order company and came complete with stands and plumbing hardware.
2. The agitator (3) is a 45.7 cm (l&inch) diameter cylinder which rotates on a 1.9 cm (% inch) rod. The center rod is fitted with adjustable hubs and connected to the motor clutch system by a standard vee belt. Longitudinal brass rods 1.27 cm (?4 inch) in diameter form the body of the agitator. The rods are threaded on both ends and held in the agitator by large nuts. Alternate rods are removable and are arranged to hold 20 sample containers (see below). The agitator is supported on two pillow block bearings. Rotation of the cylinder through the water-holding tank provides the agitating action which separates the inorganic material from the organic material.
3. The sample containers (4) are 7.6 X 30 cm (3 x 12 inches) cylinders of 40-mesh (0.4-mm openings) stainless steel screen. The screen is held in a cylindrical shape by spot welding the long axis. The ends of the cylinders are reinforced by dipping them into molten solder to a depth of about 1.2 cm (Yz inch). Plastic caps are used to close the ends of the sample containers.
4. The water supply system consists of four bathroom-type shower heads (5) located at the top of the lid. These are attached to a 1.9 cm (% inch) supply pipe (6) equipped with a water control valve. The strong spray action of the water from the shower heads aids in breaking up the soil particles as well as supplying water to the holding tank.
5. The ove$ow system has four components. A 0.95 x 6 1 -cm (3/8 x24 inches) horizontal slot (7) is located about 5 cm (2 inches) below the upper front edge of the holding tank. A stainless steel trough 8.9 x 12.7 x 63.5 cm (3.5 X 5 X 25 inches) (8), made from 18-gage material, is attached to the holding tank to catch the water flowing out of the slot. This trough drains into a standard 60-mesh (0.25 mm opening) soil sieve (9), which in turn drains through a gravity-JOURNAL OF RANGE MANAGEMENT 29(6), November 1976 , feed pipe system into a 1,900.liter (500 gal) capacity settling tank (not illustrated) made from a circular, galvanized iron, stock water tank. The overflow system has two purposes: first, to keep a constant water level in the holding tank; second, to remove and catch organic particles which pass through the 40.mesh screen of the sample containers. These particles are floated on the surface of the water and are removed from the holding tank with the water flowing through the horiwntal slot. The wave action generated by the rotation of the agitator drum through the water in the holding tank greatly assists in removing the small organic particles. The particles from each run are collected in the 60.mesh sieve and later used to correct the weights of the organic material remaining in the sample containers. Very few organic particles pass through the ho-mesh sieve, but clay-sized inorgamc material does pass this sieve and is collected in the settling tank to avoid excessive pollution of local sewage systems. Excess water from the settling tank flows over the edge of the tank and is allowed to sink into the ground.
6. The motor-clutch sysf~m consists of a 30 RPM geared electric motor (IO), a I :4 ratio reduction pulley system (I l), and a hinged arm with an idler pulley (12) which acts as aclutch. The idler pulley is held against the drive belt by the weight of the arm. Lifting the arm removes tension from the vee belt, and the agitator drum quickly stops rotating. The control switch for the motor (13) is mounted on the end of the clutch am, both to provide additional weight to the clutch system, which helps to eliminate slippage of the drive belt, and to make the switch easily accessible.
Sample Handling Prcadures and Machine Operation
Samples are broken into small pieces (maximum 5 cm diameter) by hand and placed in the sample containers, which are capped on both ends. Alternate brass rods are removed from the agitator drum and the sample containers loaded. The brass rods are replaced and tightly secured. The lid is closed, the water turned on, and the holding tank allowed to fill. The clutch handle is raised and the electric motor turned on. The clutch handle is then slowly lowered to tighten the drive belt and start the rotation of the agitator drum. Normally, the machine is operated for approximately 20 minutes. During operation care must be taken to see that the 64.mesh sieve d&s not clog with organic material and overflow.
After washing is completed, the sample containers are removed fmm the agitator drum and the organic material washed into a large plastic container. Excess water is decanted and any rocks or other inorganic material removed by hand. The organic material is then placed in a tared 250 ml Pyrex beaker, dried in a forced draft oven at 105°C for 24 hours, and weighed to the nearest 0.1 g. The weighed samples are ashed in a muffle furnace at 600°C until all organic material is consumed. The samples are then removed from the muffle furnace, allowed to cool, and reweighed to obtain a correction for any inorganic material not removed in the washing process.
The material from the ho-mesh sieve is handled similarly, except an average value is determined. This average is added to the weights of the individual samples to correct for 0.25 mm organic panicles.
